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^l-Sl^^i ^^Ml^ ^7> #Efl» cg^uv^ 7fl^i5Hr ^^1^ 7 fl 

oj^ofl ^o] £ ^q- oj^-o) cj^>s. o)^ t}f$^*} 

0131^*^(40)^, #7} ^^S=(20)^ *>^ofl ^3:2 ^^Afs ^#^1 §A>^.(60)(60a) 
o]} ^Af^.Af^^(70)(70a)ol ^°J- ^^^#(74) °1 Jf4*^ «1H(80)1- S.^ 

S=3#3H s^^j^^ol 7>^*|-^^ €^1 *l^-§- ^h^^l- ^Bfls 

^5l47> ^A>7l^ ^« ^ $J^r ^ 3^ ^olM" ^ & 

£ 2 
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o^qt^tiV 7fl {Soft Ground Improvement System} 

£ 4^ ^ ^c^^^olzi, 

-2., 

S- 8£- #efl ^1^-7B^*H sltb ^4^^t M-Bl-vil^ &™ ^5.0]^. 

10 : ^r 0 ^ 12 : ^TlH^ 
14 : °fl <H £3Mr 20 
30 : wlB 40 : ^]^^^ci 
42 : ^-frt-l 44 : °fl <H -frS.^ 
46 : 1-31*1 50 : 
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52 : 54 : 

56 : ati^ 60,60a : -g-^ 

70,70a : ^^>«-a>^ 74 : £*M^§(*||aLl!Di ) 

80 : «]B 90 : 

92 : ^M^M^ 1 96 : 

98 : ^^-^ 98a : MR^a}i£ 

100 : 7flf^l 

2]^ H^nSLsL ^<£*V o}~Lo] <g ^ ^ 7fl^>^- £ 

<23> 2-M^(Monitor)S.-?-el ^1 3. (Cement mi lk)-§- ^sMl^l 

<24> f^sflo^ ^ O. xl uV^ S-^o] -g-^}*] £ 7oflAi2f ^O] ^^](1)^ 
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<25> o]^ f^S] ^1 ^fl^Al £ 8°11>H^- ^°JS.H.(5)7> *lf^H #^£H 

(2)(3)S-^Ei o. S ^i^oj-acHl o^ev ^-aj. ofl<>| AjoflB^ oflo^ efl-g. o]s.J7 

< 26 > ^^5.^(5)5. -Ml 7} -fr^sH «fl#£]^ ^^Mh^S U-^-gr oj^ZL 

^#*fl5. -^"fr S^tb ^#°1 7>^sr>£^- f^i^ JHti>^^|7> 4 

JL7J-H ^-8: oja-^, ^avo^ ^.^^-EfloflS. 1-^>JL -g-fcj^. a^Sfl 7}^}S. 
^ SRr <3^1>£ 711^^11- ^Sl-fenfl 

<28> #71 ^^-g- ^*>7i w 7)^^ jhj^ ^<$# ^-m ^l^H^-a- «ti*l 

^ oflc^^^ ^oj^coj ^^.ofl HlB7> 2^*1 a> 7fl^=^H &<>H . ^ 
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^<H1 ^£ i^H^^l ^€ ^"71 **HM 

^ 2!^^ oj^-o^ tifl^ol ^tilSl^ «Afo]. ifl i Dl ^ > ^-7] «A>o>ifl^u^ M-*} 

<30> Aj. 7l olaj^^t;^ ^- 7 ] ^ol^.^ <q j=L ^ o] ofl ^ vjjrtfr O.^ i§*1^4. 

<3i> 5E?V #71 ^-Afovqi^r:^ o| ^Jfofl ifl^S]^ t^H^r ^r^^^^^ol 

7fl7flS)olA-l olifLc^c}-. 

<32> ZLi^JL, ^71 #^*H ^€ ii#^r #-#°l oj^^^h.^ ifl^ A>^ o) ^ £] o] 

<33> ol§> ( ^. ^.g. ^Tfl ^^W. 

<34> £ l£r Al^V^ ^ Alvg ^SLS. M-E^-uHji, £ 2 
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(12)^- »H*}i5}5L ofl 0^^(14)1- ^^S^ (20)21 ^ofl alB(30)# S^^Jl, #71 

^l-¥-?ll o l^(30)ol]^ ^Jf *>^^AVS. ^>3fe <?]a]^*^(40)» -^SH *1# 7fl^Al(100) 
1- ^Sl-Jl $14. 

<36> ^7l o]^]^l-ci(40)^ #7l ^°J3.J= (20)^1 fil^^^l^ (30)£| 7>3M-sl #-*M 

<37> #7l <y^^*cl(40)^ <#7] S>l^-?flol^i(i2)^- ^-f-SH *K10H ^T^Hfl^ ^ 

^S-cl(42)l- ^^>J1 ( ^7] ^^^t:-l(42)^ t}^] ^-^n cK^flsq d\]o] o. £ ^. ( 44)ol ^ 
#€ f-M(46Hl^r ^#(48)# ^#*}JI $X^. 

<38> ^V 7 1 ^(48)^: #^^1(46)21- <2*f|^ Si 711 ^V^*^ (90)^1 ufl-^-<Hl ^ 

^^(52)«H1 ^-g-SlJI #«(46)2] ^-«-^oil^ ^?_>^-(52) tfl^^l tf^sM ^ # 

#sl^ ^^^(54)^5. *1*1 £H out -8: ^ltbcf. 
<39> ZLBlZL ^-Al-oVvll^Dl (90Hl^r #7l ^£^(52)21 ^^^.Cf ^ Z\ 7j ^- 

(52)2f Qj*fl# ol^] =-^5lol oi^^ ul ]^( 56 )ol ^-tilSlol ol^ 
<40> ^-71 ^-Afoj-^^^OO)^ sl)^^. q.^ ol ojo.^ Sl^-TllolA^^)^ 

^^(96)^1 ^ 

<4i> o} 7 H ^-71 ^}9j^t-c-K90)2l ^#-^(52)2}- ol ^-#-^(52 HI ^ 1^*1(46)°11 

^ ^^^^^^(92)01 711^51^ o.^j-^ ol^O^^ji <^^£l^ ^-g- ^eV7ll € 
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<42> o) 7 }*\ a> 7 | ^^l(46)ofl ^#(50)^ ^^3-^(98)2]- vfl^^A].^(98a) 

o] ic#(50)S *]^B7> -fr^Ml -^°gsl^ oKflcsj^i- o)^?)) ^SLS.^ n 

<43> ^ f #7] H]H(80)^ ^71 ^.§.= (20)3 *>^6j) ^S|JL *>^^A]-S. ^€ 

^f^(60)(60aHl ^Af«.A^#(70)(70a)°] ^ *Hf°1| ^^K^^(74)o] 

7fl^V7l £ Qo] ^^5. = (20)^1 HlB(30)» aL^S] -g-A> 

3. *1 #^>JL, °1<H>H ^avs} tfly.ofl .ns^lM ^B*}- al^JSi^l 9J £ 

A} ^71^21 Al^-^Tfl S]^ £ ^ ^ £A>5^ # £ -HSMl* 

^Aj-Hj-^o.^. #^14 ^r^r ^S^V ^f^f £Md«H ^ 

*1<^ 7fl^ oj-Tfl *)-r}. 
<«> ol^Tfl ^^*V #3-4 lS|^lt ^V^Ml S]^ 7fl%=^l(100)^ £ 2<M^ ^o] 

^S=(10)^ ^^(10)°fl ^^*Dl(42)# ^*}aL ^-7.>o>^^t:-l(90)2) ^1} 

^-(52)3. #^l(46)s+ ^#(50)# #<a*H «J*H>8 &7l] S^sH afl^l^ji l-^* 
(54) £.3. ^-7>>o>vfl^-r:-1(90)» #7l ^-f-TlH^ (12)°fl -§-^£ JiLJ:*K96H i-Hd 

^S>7ll s)^ #7l <g^tni (42)^1 ^#(50)-?- 7} ^Sl^ ^^3] ^^o_S. <g 

<46> ol^Tfl < y2fl>5l*^(40)» ^^^=(20)0)1 *\0]S. *>14 Ol^-O] Ojs^ 

*H=3*> ^A}* ol= Til €4. 
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<4?> ^, ^<£s.^(20)£] ^#(10).°^ -n°j-^ ^•^•sl Jl, *«<H£-*H?-(14)3. °fl 

<48> oj^Til o.og^ ^-ov^sq. oijo]^ oi^^*cl(40)S. -H-^Sl^-^ ^^(96)^ 

(42)2] A>o] ^Jfs <H1<H7> -fr^Sjul <3£*c1 (42)ifl-¥-S. Jl < a-^r7> -fr^^M ic§(50)# ^ 

<49> ic^(50)# ^r A V^l *HHH 4|<H-f}-£*(44)-§: ^-Aj-oVvfl 

^(90)2] ^*BK52)3. ^-71 ^#(50)^- ^§-*H JDL^ofl °*HHH« 

<so> zlsIji alH(30Hlfe *>U= ^aV^I ^efl^ -g-AVg-(60)(60aHl 3*>**>ii# 

(70)(70a)°l Aj^o^ ^og^. (10) o. s o.og<g jl^S §H> ^A}ji. ^a^ji, ^oj-^ofl^ 

<51> A o V 7 l o^Tfl ^-A>^^- 200kg/cilf2l ^A>^-g- nfl A>7] S] 7> f^ofl^ W°] 

<52> «V^ ; #^^0] ^ ^7|S] Jl^Sq- oflo]o) «-A><4 £o] JL^]S\- d])o]M. «-A> 

*l-7fl Sl^cfl, olnflofl£ ^°]SE(20)2] ^^^(10)^.5. i^^l7} ^g-S|Jl ^^^$^-(14)5. 

^A>§>^ ^Ml* 

<53> o]^7ll ^P-S^l^ £ 6<HlAiS!f ^-O] 5»]^ol -g-f^V ^2: 

<54> ^ofl^^. ^#(50)S] Aj-«.=. ^^-^(98)2}- tfl^^A>^(98a)o.S S^*Kn. $X°] 

Ai A] oflB7> #-fj-^ :H3M]7> ic^(50)S -R-<?m nfl ^^^-^2] #^-g- oj-ef JL<&°_3. 
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£)*r #3$ -frs-tw §4f4 ^Ajofl tfl^Av^osa)^- **v^ 414**1 

3 5.3. Ic^S] ^-g- ofl^^ tfS^ ^VM* tl-cf. 
<55> zl^ji *A>oj.tfl*Dl (90H1 €^3^1(46)^ ^^(52)<H1^- S-Stf^ 3*113 (92)* 
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I^T 1 * 1] 

•fr^?} ^°^(10) ^^-^1^1^(12)* «fl*l*H *fl«H^«;-¥-(14)* 

*V ^^S.^ (20)21 ^V^ofl H1B(30)7> 2:fJ€ *1«V 7fl^#*l(100W XH*!, 

^7} ^ojs.c (20 )Sl il^-^ol^ (30)51 7>^>Bl i^^H ^<H£ *>M- °1# 

o] #*V* -^^M *H8^> ^}» °l-¥-*f oi^^^ci (40)^1-; 

#7l ^<ys.S.(20)sl i5}&6)) ^z\3l *>^^a>s ^€ «-*>*(60)(60aW ^^>^>ic 
#(70)(70a)°l tfl^-sl^ *>^-6fl ^^^(74)01 «1B(80)« °1^ C H^] 

[3^* 2] 

#71 o] ^^#ci(40)^ ^>7l ^<^(10)-4 2l«-?llol^(i2)ofl ^Jg^o.^. >£*1^ s. 
[^t 1 * 3] 

^-71 <?l^^*t:-l(40)^ -S-71 S)JMM^(i2)-fr #-g-*H ^^^(10)^1 ^€ #«8 3)sl 
cg^^c-1 (42)21-; 

-*?1 o4^*bl (42)21 gV^ofl ^<ys|ji cH^flsl oflol-2 r £^-(44)o] 1-^^(46)^1 
vfl^ ^^(48)^1-; 
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-SM #^H^l(46)sf «J*fl# 5^1 #7l ^#(50)^1 ^-§-5^ ^^(52)7> ^ofl 

n>^£lJL #7} ^^(52)^1 vfl^ #^1(46) #-^» ^?i^(52) ifl«H #<a€ ^ 

^^(54)^ ^"71 ^^(52)^ fil^^c} ^ 33.fr ^-^(52)^ <a]*fl^ SU^l ^ 

€ «fl^^(56)^l ^al£l^ &*KKfl*i:-l(90)*)-; 

A o v 7l ^>o>^^^(90)^ uf^i^^-slJi #71 ^l-^H^ (12)°fl -¥-^ ^^(96)# S. 

[^t 1 * 4] 

#7] £*}*Kfl*cK90)3] ^^(52)^ o] ^^(52)^1 #^1(46)41 ^-^ 

#^^^^(92)ol 7fl7fl^-§- ^.2.5. ^ 7fl^#*l. 

[^T 1 * 5] 

#71 #$7l(46)°fl ^#(50)£- ##°1 €^^"^^-(98)^- vfl^A>^(98a)ol 

-§- ^8 £.3. ^ <£^1«> 7fl 
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[S. 7] 
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